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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image pickup 
device that uses image pickup elements of a number 
less than the number of bands required for estimating 
spectral information of an object so as to simultaneously 
photograph multi-band images of a required band 
number. 

SOLUTION: In the image pickup device of this invention, 
a half mirror splits the light received from an imaging 
lens into two optical paths, a luminance image is 
generated from the one light, the other light is divided 
into a short wavelength component and a long 
wavelength band, the spectral information of an object is 
estimated from the light with the short wavelength 
component and the light with the long wavelength 
component respectively. The lightness information of a 
colorimetry value calculated from the estimated spectral 
information of the object is replaced with a lightness 
signal converted by a lightness signal conversion section 




in the unit of cells to simultaneously realize high 
definition and high color fidelity performance. 
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- 2 0 3 ICttigEfiS«itttt/j:< . ^m^ntc2^(D%. 
^lRlt3t2 0 4tmi3iii5t2 0 5 ttHlC^Jt^^** 

[0 0 7 6] ^1^^*2 0 4tt, y^-7^7-2 0 3 
<D&ilS;6S®««^«^l 0 3Wc«v^Tl^?.fcfc. Alt 

3t2 0 1 \znLxn^m^mi-i o sm^^m^^rmt^. 

^tr. m 1 Kit)t 2 0 4 II. ^13t^^!JXi.2 0 2 
1 S 2 0 6 |CiSfe#^ J^±T*AW t. -r-iTWB 1 R 
M)t2 0 4;d5||l [52 0 BT'Slt^ixr. |g3B2 0 7 
«;^|lS](Ciitro ^UT. BlRW)t2 0 4l4. ||3ffi2 
0 7 Sr^ii L3ig«^*^- 1 0 3 --Alt-T So 
[0 0 7 7] ^i^iS3t2 0 5«. mi3t^:^y 

XA-2 0 2t. 3iT^^y7'2 0 8^r^LTEe^^^/c: 
m 2 ife^T' y XA 2 0 9 --Alt $ 4x?.c 
[0 0 7 8] ^23fe^^yXi.2 0 9I±. ^I^ji3t2 
0 Sc^AM^nSSiSBTfe!?. 3:7=¥-irs':/2 0 8Sr 
if^tT|ll3it^7'y XA2 0 2(D/>-7? 7-2 0 3 t 

¥^T}cgea$tLfc:mlffi2 1 3 1. B1E2 1 swisg 

0 3fiiJtg!^$tbcS<»te^;J^fijS*fi£:J>»^ 

1 0 im^cmmom&m^^tzm 1 gi§3t2 0 

Mj§ffi (^2ffi) T-feS*iSfifig^SMy^i5'D^->i!^ 
5 7-2 1 0 t. miffi2 1 3 ©ftStft^^^^^^^- 1 

0 7{Mi:g^^$tL. mmma^^i^^fSL^Wim^^ioT 

{|iJlcSB:/iSiiffiT-fo5m3ffi2 1 4 

5. 

[0 0 7 9] i^V2 4 i/^ 5 7-2 1 

0(4. ^lSi§)fe2 0 5^. ^^m^^^'^ 
'j^(D2'^(D%[C^mU *St5^:$>©3t-Cfc5^2Slt 

3t2 1 1 &Kitt. m&^^^(o%vhi,fH2mi&%2 

1 2^gji1-5„ 

[0 0 8 0] ^2Rlt3fe2 1 114. ^2*^^yXA2 
0 9«D^lffi2 1 3IC|SI^^KJl±-eAltt5o miffi2 

2 0 8i!)^hb(DX\ m2RMyt2 1 l(Dir^X<D%:di^ 
lffi2 1 3T-Rlt$tLT. ®3ffi2 1 4 ^^^^ LTflriS* 
fig^^a^^i^l 0 7-Alt-rSo B2ffi214iC 
{4. #^Piii|X7^yu^2 1 5>45is«$nTfcf3. 

[0 08 1] 4/5:. B2gi@^2 1 2(4. ^33fe^yy 
Xi^2 1 6^CAS^$^^5„ ||3)t^^!;Xi.2 1 6J4. 
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m 2 3fe^7° y Xi^ 2 0 9 (D^^-^^^RM^^ i^a^ y 
^ 7-2 1 0ig^teLfcgi§ST-ifo5Blffi2 1 7 

^1 0 6^7k¥tCEfi^nfcm2ffi2 1 8t. ^2B2 

1 8 tsiiic*^oBiffi2 1 7 tmmi-^m3m2i 9 

fcj;t/^4ffi2 2 0 ;6-fctSB£$ixri^5„ 
[00 8 21 ftffltftfiX^RM^^-Y^' 0^-7^^7-2 1 

^ 1 0 7 (7)S:)fe-&yw;65}$ofe7 ^ <DmM^(D^^R 10 

ftj6:SW2o(Dfe^^jc5^«¥-C#. aoro^t^T-y 

[00 8 3] ^2gj@3t2 1 2tt. B33t^7'yXA2 
1 6(Z)^lffi;4>bAWL. ||33t^7'yX^2 1 6\CX 
^S^L. m2E2 1 7<&@iiLTMS:S^^^1i^^^ 

1 0 6'-AW-t-So 

[00 8 41 ^^-7 5:7-2 0 3T•2o(C5>f^J$ 

tu5BlS#tJt2 0 4 imiSi§7t2 0 5ro7tft(^f'J-& 20 

^D^5/>:/^7-210 H«jS;R^^Sji^^'r 
i5'a^yi^5 7-T-feoT'bt»*3/il/\ fcfcL, ^(73® 
1 0 6 t-S:^^fS.'^mmm^ 1 
0 7 (75teK;i5A^^#^:> !9 , f5]B#(c^^igiilX7^yv^5"b^ 

3 3t^ry XAjcise^tvSo 

[00 8 51 ^ - {C, i^«iS^«^- 103. 
Sl^^i^ 10 6. 1 0 7 fCOt^-C. 30 

lli3^ffll/^T»McmBJ1--5o I13«. IIJ(i©Ji^SllfC 

10 0 8 61 (a) tt. mmm^^i:mm-b^tim 
Amnmmx'h'o. nmmmm=?-i o 3. ^^-^^^^n 
mm^ 10 6. 1 0 7 

X'h^o S«3 0 1 rc)±}c. ^fccD^^t-fe^i' 3 0 2l!)m 
^T•g^ffi$i^T^^^)„ ^icosjt-tvps 0 2±{cj4. ^ 
^^-t'^^5^3tSii*^>^<^avMc^/j^ ^)^^«fe7 ^ fv^ 40 
3 0 3*^*^L-Ci^®$tb-C^/^5„ 

[00 8 7] <m§:m-!fiwm=f- 1 0 e . *jSt*^^s 

^fti^ 1 0 7 fl. fe7 ^ yu^? 3 0 3 ^ii tT. S^fe-fe^i- 
3 0 2-C'7t^§»t5„ fc/£L. ffgM^*i=-l 0 314. 
fe7^;u^ 3 0 2?r}#fc-f. KfiSS^tt^'j? L(cS3ti- 

[0 0 8 8] [3 3 (b) (4. JSgtl^^i^. 

[0 0 8 9] 0 314. fe7>fyl.^??r}#/c 50 
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/^t^fcft. {gfCLt/T^Lfco 1 0 6 

I4f .*^t> f4T-.^$n5 4ffiS©fe7^yW^^^gf2-1r 

:S^5^a«3g^ 1 0 7 J4 f s f e T'.T^ $ 4 as© 
fe7-fyl'^S:if2-fe-'K #2-fe:/H0yDyi'^{a:-C-:i:^ 

[0090] 'mi^^^m.^m^ i o e h^'&L^^'9}^ 
mMl-\ 0 7 ^'^i:o^tt^smm<r>^y ^ f lA-b f. 
f4avMCSj'<t55>7feJgi§^5^*?rJ^*5. fztX.\fmA\z 
9lC8oT'^^l^ (ll4T'f43 8 0 nm:d^b 7 8' 
Onm) t?.|HSS:?$o„ pim^^ff<75 

%^S^(D^y ^ fl'^X^^\.X^%-f^o 

[00 9 1] r<OJ:5»-pI«lS^#:<^3tSr8oWfe7^ 

7lc]t'<-C^^<:^ K*s^^^-Cfc <? . /{i»o/<> Kic 
!6S#</i5, rt^fcfe. ffi¥*^(D5>**i;e§rtT 5 ICS 
t. 8/<;^K*>7l43^<:^K*7(7J;(9 giS^S;^ 

[00 9 21 ®¥{$:5>)t1t$8Jt^gP 1 1 0 (4. •fe7 ^ ;V 
iJ' f > ji^P) f . © 8 o(Dm^^ 1 1 }CiS^ft:»^>)t1fffB^ 
li^i-^o «eoT. 1 1 014. 

)t1f«S:SS2-fe:>'K :g|2-fe>'K757'n yi^^fe-eitSU 

[0 0 9 3] ma (c) {4. *JMroff^figi{c/i-/i>5»S 

[0094] mmt^±^n l O 4 14. §3t-lry>r.' t »i 
JSHafS^Yu (i=l. 2. -. m, j=l, 2, 

n) ^^fi!c1-5„ 1 1 0 

ffl-§-R« ( (k=l, 2, -, m/2, 1 = 1, 2, 

«ft-^l4. t. 8lt 1 / 2 . 1^ 1 / 2 (Dm'k 

[0 0 9 51 tZ.^X\ mmh(D r|it^(c*5(t?>feS 

<D^f^mm.^m^ (fe^#»Jli) . xuf-:^3:/m3 1 

^mi# (1 9 9 7^) J {cist. m.%m-m^^m 
\z.n\.xmmf)'^n<. m^^^^m\^n\.xmmt^'& 

mnO. 3 c y c 1 e s/d e glC^fif-:?Srlto, 
^) ?§rffll/^yh#SlJtll4 3 c y c I e s/d e g,X\f-^ 
[0 0 9 6] tA±ro^*{-S'i< t. *^7-ea!9iitf 

xSi:. «t^lc?fttTl^i:SPBl6<)«?^14Sr;!7^7®U 



(11) 
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[00 9 7] ^^mit. ±.m<DX b fm%^ii^'^^n^ 

[0 0 9 8] /.eio, mST-ll. Sf2-fe;V. 1f2-feyw^* 

[00 9 9] tfc. 'm^\^^\^f:.9,^<D^-7 Ml'^O)^ 

1 0 6 hWS&.^^'iiW^%={-\ 0 7(D^y^ju^t-<r 
coffl^-g-^^-tir-C'^mi^ ifct^\-£3 8 0 nmt^h7 8 0 20 
nm) rStr^Jcfct), ^^It^l^'^^t' 

[0100] ^zic, ^■^W':^it'^m.m-^n 1 1 0 ICO 
i^fcft, ^M<D:fjm^mit^^mx'h^o ^zx. --X 

[v., V2, V,, V,] \ ftigtft^^^feft^MaSiSl 

V,, vs] \ *^7#tt^tf?IJS. ^^«J(7)^3feR*f 



[0101] 

[i!ci] 

V=SR 



r,] ' t-ti>t^ 



(1) 



[0102] 
[^2] 



'■[fc] 



•(2) 



m3] 

S=FE 



fi,i fxx ^.q 

A» A2 — 



I J 



•••-J 



ei 0 0 

0 ei 0 

1 i\i 
0 0 — ««i 



•(3) 



[0 10 3] 



ffll^-at LT8=ff q?iJ;6^P>^<^5„ fct X.»i3 8 0 ninii^ 
b 7 8 0 nm^r 1 0 nm4S#|CSlo/t^'&, q = 41t 

[0 10 4] ^ (1) {r*JV>-C. -t:^-!^— ^S^V 

[0 1 0 5] 
[iC4] 

R=S-'V •-•(4) 

[0 10 61 L;5»L. i 5 SffiS© 

fe7^--'P^*fflV^T3 8 0 nm*»P>7 8 0 nm<Di^i|g?Sr 
1 Onm*3t»C*^-fb-rSt q = 4 1 bti^ . S (i 

«f£iji6=fT?i)^Gi:-r5t, ^ (1) l± 
[0 10 7] 
[|!(5] 

R«=GV ---(S) 

t^^^^iX, 5* (4) 
[0 10 8] 
[1^6] 

R^=S->V .--(6) 

[0 10 9] 
[i(7] 

e=<(R«.-R«t)(R™>i-Re.O> ••• (7) 

[0 110] 
[ic8] 
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(8) 



ff?ijv^>„ litaSff^iJp ^tt^t^^c^6<7^1^>^y^ lo i i 31 

1 0 1 1 1 ] mm\c. m^mmmi 1 2 ^r-t/V'^ijiBj 

m^mmm. mm^^m. ±ji^mmmm 

[ 0 1 1 2 1 a 5 i^^-tx 5 aijfeis^^^ 1 1 2 



"(9) 



-r, aiJfefil^^gBl 1 2I±. CI EXYZHWfflSr^ 
tf. ^ (1 0) S^fflV^-CC I ELABfiS/i^i-^ilit 

io 

[0 114] 
[gcl 0] 




rrT% X.. Y,. ZJiSipafeWC I EXYZZflJ 
^iiSr^i^tc fcf£L, iWSfiK^li^ (10) (cfeSJ; 

gjl-§-JC^m-f5, -|S:fr. (9) T--%-:?if,n5Jig 
-f, ^ (10) ic.T^-t-J:5/<f l/3*@^£©^ligtil^T' 
iLi-^tmhtiX^'^^o 

10 1151 BJ;S«^'^^gp 1 0 5 \iMmm-± 
0 4T-S3t-fe^V'm{4{cgtb$nfc]®g<t-§-Y&S; 

(10) ^£^\,-xmmt^h \c^m-r^. m^mmm 



... (10) 

lo 1 1 6] ^::t\ ^lv^.lsmmt^mM\ \ 4 
ijfem^^SBi 1 2ii^i^)^ti^h.mmmb%. 

!^fffi£5>L*w^. ^^SfS^gESigBl 0 5d^tom;^lc 

10 117] fiiEL^ii^fc. w^ik\±n^^m\m^ 

^T'^a^nfcC I ELABiS(r)B^S^^L*<D^!^fe 

[0 118] t:Lhx\ m.m^%'^m.u^n \ 1 ■i\z^ 
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[0 119] fztk.\t. mmm-i.-:r^)i^'^X'mz.m\ 
^jxSfcL-C, Sc¥ii)JfifeiBS4 0 0 0Kg«<DiJ'>^ 
>^xV7>7'T-Bg?3$ixrv>T. SmB^tte 5 0 OK 

(4, ^ (9) (DeACAOOOK^yify-y-^^yl^-fn 

T (o4 t) 6 5 0 0 KSit^V^) T'S8$nS C I E 
XYZZWSi<B-cm;^Lfcv^ii^tt, ^ (9) ©e.{C 
6 5 0 0Ka3t7>'7'ro^>3t^>*^lr{^A-ftLtfV^l\ ± 

ttiT-^syhfer-feSc m^mmm^c I EXYz E.mm 
[0 12 0] fflfeffi^i^gpi 1 2i)mmi^ 

[ 0 1 2 1 J ^nc, jifeig^gBi 1 6^co^,^t:f¥^NB^c 

fc-txtf I TU-R Rec. BT. 7 0 9 - 3 T'flilJ 
^^^^^^^^ L.T3i?;ficofeSMSr^ft-CV^-5„ 1";^^ 
ioh. RJjjtfeli (x, y) = (0. 6 4, 0. 3 3) , 
GJlfe(± (x, y) = (p. 3 0, 0. 6 0) . BJ^,fe* 
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*«(x, y) = (0. 15, 0. 0 6) X'h'O. 
(0 12 2] 

mi 11 



■ (11) 



rCT. X,, Y., Z.J±Rl^fe©C I EXYZZPJSi 

mint>u mmicxt. y.. z«»iGi^fe©c i ex 

YZZfiJiltlitSr, X.. Y.. Z.fiB/^feWC I EXY 
Z E.mmmi:mhi-. CI E X Y Z ZPJStffl ^ x y feg 



X 






i? 


Y 




rl rl 


G 


Z, 




Zi, Zg Zfl. 


5 



[0 12 3] 

m\ 2] 



■ (12) 



-C■^x.e)n5^c^^)^c, (i i) liRlSfewfeSJE^ 

(x,, y.) . Gl^ferofegM^ (xc. yc) , BlSfe 
Ofe^Ml (x., y.) i&fflt^TtJlTOj;5{c||tifex 

[0 12 4] 
[i:i 3] 



5£x 



G = 



re 



Yu 



r 
z 



• (13) 



!^A±. Igfe^mai 1 6{1. ^ (1 3) {CioTC I E 

X Y z zf ij^ffi^iS-S y =7-r ^^-r ;^ K7 :^{f > 

G, B(C'^mi-^)„ 

[0 12 5] ;ijb\ ;^|§BJf±B^t^^/T^7^^^'1';^©Kfe^ 
^|5S^t5t>(^T'(S/j:<. ^ (1 1) i:^ (1 3) «3 40 

[0 12 61 M7^{^, ;itf >-r4fi]ESl5 1 1 7fCol^TP^ 

lcIftBJ-r?)„ ^ft, ?)^iiLTv^?)-r>'<-^;^^fe#(7)RGB 
NTSC:^^(»ffi;t;<tJliiJ1-5CRT-7-V;^^ 

LT. T/<-f^ K^-f y'(t-^tlS)t)®gW||#;a5 2. 2 



Git^, B^t^^E^mt-So ;«/>-7ttiEgiS 1 1 7J±, ^ 
(14) T'®Sy=7x^<-Y;^ K7'<:/'(t-§-R. G. B 
^;^/>'■v4^Eg^«■r^<-r;^ K7'r:7'(f-§-R\ g\ b' 

[0 12 7] 



B'=5' ■••(14) 

(n>x\±fi<^ ^(14) «0 3lSfettftti[}cii£aspiigT- 
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[0 12 8] Z<DXo\Z. ^y-^miEn-l 1 7 5rJ:ti1- 

I 0 1 2 9 ] B-fcJc. flig • fe^fS-^^^g? 1 1 9 {CO 

I TU-R Rec. BT. 709 
-3lcti^5^-&»l, ^ (15) \cX^Xy'''<-< :^V7'< 10 

[0 13 0] 
[85:1 51 

r=0.2126R'+0.7152G'+0.0722B' 
CB=B'-r 

C^-R'-y ... (15) 

^(Oi^ir. ms-'&mm^mm^i 1 9Sr:ar«-rsi 

[0131] /j:Jb\ *|g?^ii, 7^/W>^ K7-f T'^t^ 
R\ G\ B'Sr»S-feMft-§-'-^«lt-5:^S;{C^L 

X nmcmmx'^ 5 r t <^<t#« lt*j < . 

lO 1 3 2] tctX-if. Ry<yh'<D^^m^O. 3 0, 
Gy<yh'(D^^m^O. 5 9, B^<V KcD^-^^^O. 

1 1 1 Lfcmmmx'mmi9^^nmiri> r i t% e i a 

-RS 1 7 0 A:^^(C$&^5it5^ t;a5T-#, E I A- 
RS 1 7 0A:^5COT=-^?&*1-SI!*^^*-r^<-l' 30 

[0 1 3 3] R/^^-Kro^-^^SrO. 2 9 9, G 

V'<D^^m^ 0 . 5 8 7, B^^VKiD^-^^SrO. 

1 1 4 1 LtcmmfBxwmi^^-^nta-r^^tx. sm 

PTE 1 7 0M:^^(D-r='-^r^&;fi--t5g^-^^^f^/> 
[0 13 4] S^IC, ;feS*^c7)iSt'^(C>?trS-f-S:^&i: 

K7^:^{f-^ffl7-Y>^^y i i 8, 
^m^ffl7^:/^*y 1 2 0(c:ov^Ti¥^(c|ttB;!i-S„ 

i 4 >Js^\zmifmLjkMi: 40 

&-S:^'^^m^^mn i o s t*js«^5)fem^Msa5 

1 0 9;ii^S:^-fe/u^{iT'g¥2-fe>'K It 2 -tr;u^^{4y d 

(Dmr^x'^tbhin^^o icx\ -fx^^wy^-^^n^ 

-g-fi, 2y4v^m\^m'~^^W^\^X^\>^X^ ife 
m^r-^-km^r^^S^m^iy^^ 50 
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[0 13 5] m\Kii\^hT^^-<^ K7-f yffi-^ffl^-r 
:^>*y 1 1 8i±, ®t)iA^ff^^¥^^(Dfe^t$a^x/<^ 

iHfi^l 2 id^PjfT^jfeS^-Y ^:^i/lc-g-^5-&fcB!^mL 
■5, 

[0136] Pliitc, »g • ^mm^my^ ^ y i 

^-etlfei^L, m& • ■feM{t-§-ffii2l^t«l 2 2;5-bro*S 
^yi^\z^iJ^fcm^iiiLm^\m'^X^^Ltcn 

[0 13 7] itc4>'^u-:^:fj^<Dm^\i. y-fy/ 
{c, 4!E¥fls(^5>3feRlt^»i8E2-feyi--ro®'#^n?.. ^ 

1 2 H^ic 7 y T' t> ^Sfc 7 ^ > r* 15] CSiJfeii ^ 
[0 13 81 fcfcU IS¥<*:(D^^tS*r*^ffiS1-5* 

5t (n-i) 7-Y:^:J>co7i'v>^y ^lri^i^®t1-5„ 
^^i?W-;^;^^(^^-e-(±, (n-l) /2(75jS}Cfcfc 
^y^y^A'^y^y/'e^JkiH^^tt^o y^y/^^V 

^4 ^y^\z!^^cxiii:fj$n^o 

[0 13 9] Z(DX?\Z, mt-y^yi'iWn^Jl^ti-h 

m^^nx\,^^mia±. (n-i) y 

-< y\t>m-f^^%^-n'»^-ky4y:^ ^ y (cistt L, 
^{iy n i!' 2 ^-f ^KJll^©ttl;^H7'i' * y 

n yS^mmc^^^n^'7;i^i-y<y KH^ro 9 
mi7'f>H7'f»^y?^^h$TtU;'jL, ^271'^ 
(n-l) y-(y\m^7^^(Dmm\^'^i:>-\tXy 
4y^^]}i:)^hmtiLX. /j:*S:^^{c^;£:-e# 

[0 14 01-;^, m^w<o^mmkm^t^mt^ 

T-y D ^ w y v-y^SC^: ^ U'-;^;^^(C*tf£;T'# 
-So laafi, ^ife«ff^^i(cd^;i^?,r^<^;^ K7-rym 

-§-ffl7-r>^^y t, JfS • feMm^ffl7-rv^*yc) 
my^^iimm-f^mxh^. Dais, as ti5]ii(cif2-ir 

1t2ir;PSr^{4:^n-7i?t LTiS¥fli:w^)fe1SfB^ 
m^^^^~y^Xhi>. El 6 (a) {i, ^t£(75ff^SllC 
A^i!>^^xx<^;^ K7'i'y«^ffl7'f»*y i:, 8fS- 
^mB^my-(y^ * y wiS^wB 1 ifeS7^' vii^i^ 
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{ciotts©f^^^^5tfc[iT-fct). 0 6 (b) li. ^ife 

[0 14 1] mmmmmm(Dmi^^y^>iM^L 
mi-10 6 t^m^^^mmmi- lont. m=?-<nm i 

^^y-(ytm2^my-(yi^Ti7 7-^-yttii^. 2y 

-! '^':^(Dim^t-mm:.^'^w^%mmim^ni i oicm 

tl^k^X. m-W<Dj^%^m2y-(:y^^SLX-m-&-f 10 

6 0 1 (igi tfco7^/<'r>^ K^-fVii 

-^ffl^^v^^y 1 1 8*3j;OtWS • feUm^ffly^v 
>*yi20}ctaS) lc:m2^«7-0<^S'Jfefit;65<S# 

(b) (OT^-rj;5{-s 'm.^^';iim'm'i-\ o&.^m. 

^mmm'i- 10 7. ^S^#:^)ttt$B«^^ 1 1 0 t 

\-±m^tii<. y^y/=t^) QQ 2 mw\ty^y/^3 20 
[0142] larii. ^■¥W<D':i^%mmm^\z.id\ii>w 

^^^(Dmw^mhLfzmx'h'o . m? (b) ii, mm 
(ommnct^t^^T^<-( ^ v'y -( -ym^my -< y /^e V 
t. nm-'&mm^^y^y^^Dmm<D..m27i£^y 30 

[0 14 3] m^(Dmi7k^y-(>M^mt. He 
( a ) m^mmmm'F 1 0 e t sis^g^ 

^^^^^1 0 7(Df^iM^y-(yt^2ilE^y^yii 

T {7y-^-fttl^. 2y4y'^(D\%%-hmmzMi-^-i^':^ 

[i]7 (b) ^iS^RfiK^ 

1 0 6 hm-^mwrni- 1 0 7 n, ^i^<^ 4o 

S 2 iiS 7 y t m 3 ji« 7 'T y AS r ^' X ^ y i: t) , 
2 7>r v5^co{t^;J5|5]l^}ci!!ci:fl:^^m?B«^$S 1 1 0 
(cttl;^$ixT, IS?f^w^3tit#?Sr2 7-0*(iT**t^ 

[0 14 4] [a7lOT^tJ:5{^, ^3tJt^?rtTPS^^ 
i=-±<^¥^yn>;/<>(^^l ®tl^S(D^^7 

3tm«li. ^^^i^^ 1 7^:^-foi^i!iLTi.K fcfe, 50 
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2 7^':/r.'ilc5^7fefil^^n506<t9. 

[0 14 5] 0$«J, |§16<7)m'&. ^§:*$7'f>'. m 

mM^y-^y<Dmx'mm-r?> 2 y^>itm-<o^yt^m 

[0 14 6] m7<Dm-^. -tyl'6 0 4 (Sg 

Clfo^ir/P? 0 1 14. @j^<7)^l^S7-Y^^&;tfi^E] 
7(a) fed. ^Tfett^Ru ^n^i>\ ®^CDB2*S 

7-0^*2^0 7 (b) ten, ^tft^m^^ fc»tm 

;ibih-'5. 5^3t1f«Rn \m<^m^(Dm2y^y. ^3 
7>r i'T-®t#LfcS¥<*:1f ^T-fc !9 . ^m^<r>W, 1 7 
-r:^, m2 7^':^d»bSii#^nfcSt¥{*:1t«Ra t\m 

[0 1 4 7] KA±, ^%m^^£fiomm'f-±(DM^i(Ly' 

uy^<D%\y-(:ytK ^^^^^(DM^y ly t-^-f- 

h^b\z.i^m-th:Ltx\ w-itL-^'oyt/m'&nm'ki'o 
\mm\z.wLm^'<i':>tz.±)^^w{mmm^m.mm 1 4i: 

I 0 1 4 8 1 /ifc, S 6 t E 7 T'H^3t^fl^Sr^T P mfit 

[0 14 9] */c, 7^/<-r^ vy-cy^m^^^^mm'i 2 
1 • ^mt^mm\mi 2 2\-i^M(D^my^- 

■ry V^iMUZ^^^Xh'O. I T U- R-^S M P T E »x 

uifv'av, VTR, 7'^^^um.y*~^vv^<Dn 

#<cD7"-:^^'y^*^7^?$gffl$4^rl/^^)sR 
[0 1 5 0] ^Ifiwfl^liitcio-c, ^t5^(^<5¥ 

^■T-«S)t-fe/KC:B.ffi $ tifcfe7 ^ was J; 9 '>/^ 

[0 1 5 1 ] *fc, |IJS<7?ff^S 1 (4, 
^1 0 6*5j:t;tfi:}S:ftA£^ti^S?-l 0 7;45, Sl^ld^ 
t^^W\u.-y^y^P^<r)ir^X<D^y^fVi>-^i:^7f. 
^ip^^t^^ %y~2 1 0;65-j>|ijtfc^}g 

:ft{aiJ4S J; t;;g}S5:tJ(D)t(D&:ft^li^ * r 5 



(16) 
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[01521 $ btc. *i£wj^ti 1 

[0153] itz. mmmm i li^ ^^^o yi^a^m 

:^j:<7.h^j~j^m^X'iht)x%. -fj^-^^^p^iD^^mm 
[0154] *7t. mmmm i -fe^jj^/if^^^ i o 

3§r{iSxLfcg5l7t^ryXi.2 0 2 i:. ^l^^yyX 20 

2 0 2 -C^fiJ$n/c-;^cD3tcO^&:6^^<o;^^Kl*1- 
^^^^n4yi^ly-2 1 0*«|x/c!g2 3t^^yX 
i^2 0 9 t. m23fe^-7'yXA2 0 9T@j§Lfc5iS:l 
/i)l^*Sii1-5^3)t^7°!;XA2 1 6 ^T^-ry 
:/2 0 8 t, ;5^bfll^Lfc. rttf^it), i®S^^<kM 
:g:Sft0 2 0(Z)fefig5>(-^^fiJ-tSfe^>^^t^.^l 

So ^rT-^S-r'<t,^JC. fe5>«f7t^^l0 2 

(D%^-:f'JX-U^-hm^^f^X\>^^.^.t^h^, o*t9, 30 
*|llS©Ji^|gcDfe^<^3t^^ 1 0 2 (i. tS*<Dfe^fi?^ 

[0155] 4fc. HiSWff^S 1 l±, ^2 )t^7" y Xi. 
2 0 9(1. «ffi:tt^5)->45^yXA(^g|5*-b:/y XA^1.g|5 

mwm^xmixt^o 40 
[0 15 6] (isis©ff^S2) fj,T. ^^m(DmM(Dm 

m2\zt^'f)^:i>mm^mxh^-7;i'^y<y V\fT^iJ / y 

{c:oi>Tiftpji-5i„ mmmm 2 izion^ 3 -Off) 
Wi^mi-x-7;u^y<yvmm^i:mm\cmmt^-^.'^^y^ 

>• Kt'r;i}-;^7< 7<Dv;^xi^^c:o^^Ti] 8 ^m-^xmn 

SB II. ^IS(75ff^S2{Ciott?)3o(75^^*T-T* 

iiji^. ^tgsrw-rso 50 
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[0 15 7] m-(Dmm.<^M. m8\cimi<Dm^is^ 

^^^51 0 5z55/j;|,N^,X-fe5„ m~(Dmm!^M. mi(D 
( 0 1 5 8 ] Ell ©•fe-'i'^^I^Sft-^-ffiifeg? 1 1 4 II, 

x\ m^m^mui 1 2i^h<Dm^m(Dmm<D^i:ms. 

m^^mni 0 5t^h(r>m^m^xm^\^tco m 

8 <D±J\^^i<LWi^iv^^'tr- y V^gP 8 0 1 II, m8(DWi 
^^8 0 3(Dmmt^^^^'Xy^^-])yy-t^o 

[0 15 9] mc. m9^m^x±j\^mm\^m^'^~ 

m±f^t Lft^xh^o wi^m^^ns o 2 
14, 0 8 a^^gB 8 0 4 n^m'i^tmw^ 

i^(D^yts.^m T.tm8 (Dmm^^mmm^u so 5 

tm'i^i-^mm(D^^t/t^^e.t^lbA (9) ^ffll/^TC 
I E X Y Z Z$lJM^&ga■r 5o ffliJfeffi'^^gl! 8 0 2 o 

tb^ (x' y z') 14, -ir^v-msyfeffi^^- y ^^'se 

8 0 1 \Z-^^htl. mS[^^^8 0 3 X^^^ixtt±Jl^ 

M^u<Dnmm^Y^m\^^x^ (1 e) <Dy^^~vy-!fm 

[0 16 0] 
[1^1 6] 

y=kr 

Z=kZ' 



u4 
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^ox. ±^umiiLm&m^^~Dyvn8 0 114, 

^mm (X'Y'Z') Sr, y^^^iis 

<^fflV>T, -fe;w¥{uT'^/t6<3aiJfeffi1f$a (XYZ) Km 

[0161] 08 (DW-^^^u 8 0 6 14, ±yi^m^m^ 

m^^~'}yVU8 0 KO^tiXh^C I EXYZZflJ 
(13) ^fflV^T, ffSy=Tx/W;^ K^'T 

[0 16 21 %mmm2\z.ii^x. ^%ih<om 

[0 16 3] (UliSOff^ffi 3 ) *«BJ<75||ffi(7)Jg 

[ 0 1 6 4 1 El 1 0 (i, yif:^m(Dmm(DMm 3 ic^its 



(17) 

31 

[0165] ^y-^m^Eix m 1 x'mm\zmm Ltzx o 

[0 16 61 Ld»U i|^^^f*:^fnSr^'C^i:-tS« 

[0 16 7] ::(Dfcfe. ^immi^^^X':ify-^miEm 

it^-^mtit^Wimmmx'h^ . mTr^y^^u^^^x^ 
y-7mjE^mni-^m»mi:''^^T . ess 
feit$fiSr«;ii&x'#s„ 30 
[0 16 8] mm(Dmm3\cX'ox. m%i^<om 

y<ymmmmmmx^. mt(Dm^'m^i^<Dy^^ 

[0169] mmmmA) &.t. ^^m<Dmm<Dm 

[a 1 tJtg5t?i*5P3, UTi^mmi-^. mitmii<D 
nm.<^MUT(D3,<^.x\ ^<Dm\m-(Dm^^nh. 

[0 17 0] m-(Dt@iS;^«(l> El 
1 <r>^':^m%^lk \ 0 2lia^UVXl 0 Id^^AWL 
fcM¥f*:!&^P,(D3t;^3o(D5fe?SJc5>Jt2.(7){c:*rL. Ell 
1 «)fe5>^)t¥^ 110 1 ttS^ i-^X 1 1 0 2 A 50 
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ML/cS¥{^-4>?5©^5r2o©7t?§Jc5^(t. 

1 1 0 3 110 4 \Z.%^j^ 

[0171] B-W*B^^,tt. S^^{^W^>3t1t«§rM^ 
■t 6ii^^^T% E 1 T'H^SifiAK^tl^^^- 1 0 6 t 
1 0 7 2 oWffi^^i^T'S^^W 

1 1 0 4 1 -^<D%i^mi-x^'^W(D^%m^^m-& 

[0172] Wmi-i^ 1 oJCJi-oyc 

r ^:^c#5lt^«la$|5oS^,^T^ fe^^^S^^^i 10 
4*»b©«^|4fe^^>^{t-g-*{iag|51 1 0 S-AJ^L, 
ffi^ft:5^3t«a«^^l 1 0 6T-(D^>3ti«^«. 

[ 0 1 7 3 ] »:}^. HI 1 2 i^ffit^T. fe5>«f7fe^^ 1 1 

0 1 fco^^Tl¥^NB^ci5^B^1-§, i i o 1 

gi5('l±. ^^U>Xl 1 0 2;4^b(OAW^l 2 0 3 2 
0(^3tS§lci>fiJ-rs^N-7 5 7-l 2 0 l/i^^ltbtlT 
</^-5o y^~7%y~\ 2 0 1 fCcti9:J^tJ$ix/cBi'^^ 
!S©3tf4, ? 7- 1 2 0 1 <r)EM% 1 2 0 5 T'fc 

5o ^^-7 ^ 7- 1 2 0 1 tt. SW5t 1 2 0 5 

^^^1 1 0 3^cSil:^cAl^^^^5J;5^-Be®^^^-cv^ 

S. /^-7 5 7-l 2 0 l{Cj;<?^«iJ$Hfc^2cD3tES 
«3tl4. 7 ? 7— 12 0 1 rojgiiife 1 2 0 4 T*fc 
5„ ^ 7- 1 2 0 1 14, 120 A 

110 4 IcSElcAlt^nS J; 5 icES^-IxT 

[0 17 4] J; 51-/^-7 5 7-1 2 0 iJ'it), 
Al=f3t 1 2 0 3 14, I 20 A tRM^t 1 2 0 5 IC 

^#J$tL, 1 2 0 4 I4fe^^>a^^i^ 1 1 0 4 

Alt L. SM3fe 1 2 0 5 f4Ji^|g^*^^ 110 3 icAW 

[0 17 5] *fc. ^>-7 5 7-l 2 0 UC»4&ftjl*? 
+4»4!fe<, /^-7^ 7-1 2 0 1 ;^J:oT:5>fiJ$ixfc5fe 

1 2 0 4 t3fel 2 0 5 <i:(4|5l-C05^*5^:ftJSr^^O„ 
[0 1 7 6] Sfc. -fe^^Tt^^l 1 0 KDrt^ro, 

-7? 7-1 2 0 4(^*tLTfefiS;^S^^^l 1 0 4 

fiij, OS 19. mm^i 2 0 A(Dmt^jj\^\ai. ^^khx 

7 ^ 1 2 0 2 1 1 0 4 i ¥^7(C|S 

iihtlX\>^?>o MZX<0. mm%l 2 0 4f4, 
nnmi-l 1 0 4{cAlt^n5M{c:. 

1 2 0 2(c<};i? /^X^^i^nSo 

[0177] 1104 tlS?^^^)t 

tf^^tsasi 1 0 6\z-D^^xmm\z.mmi-^. mi 3 
(a) it^y^j^-^a^mmmm-t^m. mis (b) 

t4iii*^{4T-^fcfe^t^(Dia?ij SrittBj-r 5 igT'fc 5o 
[0178] ^^^mmMi- 1 1 0 4 f , f 9 -e.T^ 

$n5 9ffiii(7)fe7^yb;J'?^®f3-feyK «|3-feyK7)yn 
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.T^-fi 9tC9oT'^m^ (Ell 4T'li3 8 Onrad^b? 
8 0nm) rSil^^rJto, 

lo 1 7 9] ±iELfcj;5i^. ^'^{^(D^ytmmizn^ 

[0 1 8 0] *LX. Sc¥<*5^3fe1t«tS^g»l 1 06 10 
fl> fe^ ^ yi'^ f . f , © 9 o(D{t#Sr 1 1 

[0 18 1] l§!l(©2o(D*^«i^T-:J>)tlt^Sr«9« 

J; 5 {C5>5t*6£<^¥{5::^ a 7 ^ffl^jfeS Jc-&*p-ii:T^ 20 
[0 18 2] IIJSrojgli4{cJ:oT, ?a:i:^<7)<ii¥ 

[0183] /iib\ ^i£(75ff^ffi4 (TJPJSIt^^m^B 1 0 

5 ?rffi< •fe^wWai^S^t^ggl^ 1 1 4^-fe;vW4 
ayfe1tt>^'5r-y:^^^^f|58 0 itcS#ifex./cJi^fllT-fcoT 30 

^m^-kumfm^i-i io3T'iii«^ic®t#L, iwinf 
^cfe^;^>^g^*^^ 1 1 o 4*»e>Bi^#Ly5:a'jfefii^j?gi» 

^^^^1 1 0 3*-P,O«iSjt^1f$8-CS^*^©§3t-fe 

^ 1 1 Q A(r)^%±M:i%m^^iz.'^y A )^^(omw^ 

[0 18 4] (^JM^SS) £iT. *|gBJ<O^J£©Jg 40 

S5(c4ott5 3oro^^^^-T'-v'yb^/<> K®^^(H|B# 
(c^j^ta V K fx ;^-;!7 ^ 7 (7) -V^ x A^S/$E1 

[0185] ^mmm 5 i mmonm 1 1 (Dtig^, 
(i. i®« • fe^^t^gggiasi 1 9;4?Bj^ • ^mm^m^ 

gBl 50 It. 3i«-fe||ft^ffi5-Y>7<^y 1 2 0^5 
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m^m~^mm 1 2 2 r-m^ • fen^t^fflii^^ 1503 
[0 1 8 6] • ^mm^mm^i 5 0 1 n, ^^w* 

m^it. • fe^fg^^mgp 1 5 0 1 

50 111. r^M^ K7>l'y'lt-^fe5i/Mi»Sy::^7r 

[0 18 7] s/c. pjs • &mm^my4y/^v 1 5 
0 2 4o J; utBjg • -fe^ffi^fflis^ffi^ 1 5 0 3 1±. mmo) 
mmi(Dmm • ^mt^my^y/'t^) 1 2 ojait;® 

• ^mt^mmtmi 2 2;iSSSS^ff-f-Srm5<^tc?5f 
[0 18 81 IJAJilftigLfcAptc. llliS(Djgffi5lcJ:ix 

<Dm^<Dm^M^m^L. i)>'oy'y<-(:^h'y^zfit^i. 

[0189] tais^ mmmm 5 r-ii. ^j(s(?3jF^ffi 1 S: 
Ltzi^mx'ViLm ltzak mmmm 2-4 (dms. • 

&M<t^^«^lE|5 1 1 9 ^mS. • feSm -t^tfeglS 15 0 1 

tc, sp«-feii{t^ffl7-r:^^*y 1 2o?^e««-feii 
m^my^y/^]) 1 50 2fc. mm--&mm^^^ 
mi 2 2 ^ms. - ^ms'^Fsmmm 1503 ltz 
mmxh^xii^\'\ 

[0 19 0] 

fcio. fe5iM±2oroli^^i^*^biS¥«^(D:5>^ffifB 

T 1 -^om^m^m^t 2-D(D^^^Wimi-^m^ 

[ElffifDfBjm^itaBJ] 



35 

[HI] :^mm<Dmm(Dmm i fc*3it5-7;i'^/<> Kt- 
1112 1 mm(Dmm i ic*»d»-5fe^>fi?3t^s©rtSB«ji 
[ El 3 ] ( a ) mmmmi \ci)^if)-i , si^n^m 

( b ) Mm<Dmm i . w«jg«^^-, m^s 

( c) mmomm i Jfssi^^^, mm^ 

[04] mmmmnzf3^*-?>^7^^i^^(o^ytmmm 
[06] (a) mmmmi\^fi't^^y'y<-( ^v'y-( 20 

mi] (a) ■Mm(Dmmnc:fy-t)>^f-'y<-( 7^vy-( 
-/it^My^y/'t^J t. m&-'&mm^^y-<>;<^ 

'J<Dm^<Dmi^^y^>jlt^^\Ci6n^Wljf^^mt>L 30 

tern i^^-f^ V p tm^ik^\^m- Lx^m-r^m 
^) 

(b) mm<Dmmnct^t^^ryUy^v'y-(ym^m 

^-fv^^Ui. um- ^mt^My-(y^=e^jmm(r> 

:/^'g|5rol()<^=l:|jiBJ-r5EI 40 
[010] *|S?^(75||J|©J1^1i3(rjbMt'5-7yw^/<>'K 

[01 1] ^?^m<DmM(Dmm4\:.isn^-7/u=f-/<:^ V 

\ir-^ti / y St/t^I" 0 

[012] ^ffi(OJf^fi|4{C;i^;!i>5fe^)|f^^^(Drtg|5lf 
fig 5-^1-0 

[013] (a) mimmmA\zii-t^:b^^^^'m 
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[mi 4] ■m&(owMA\^fi^t^^ 9mm<o^y ^ f 
[iai 5] ^^^(Dmm(r>f^m^KiSi\^^^f^^^<yv 

[i^#-<7)tji?«] 

10 1, 110 2 W^^^y^ 

102, 1101 ^^m%^ih 

1 0 3. 1 1 0 3 JfSS^^T- 

104. 803. 1107 n&^^^^^U 

1 0 5 mmm^^m^ 

106 ^&ftAK5^1gife^^ 

107 ^^^^^mt^M^f- 

108 M)S;&fiK$>fe«^«LalH5 

109 SiS:S^^>feft^*!ia$IJ 

1 1 0. 8 0 4 m-m%'^nwm 

1 1 1 

1 1 2. 8 0 2 aiJfefit^^gB 

1 1 3. 8 0 5 mm%'^mxd.mn 

1 1 4 -fey^*^PJS«^Sg|g|5 

1 1 5 m^m\h^m^ 

1 1 6. 80 6 llfe^^gP 

1 1 7 ;«/:^-rffijEgi5 

118 x/W^ K5-l'7'{t#ffl7'l'>^^!J 

119 ffS • feUft^^mas 

120 i^g • 

12 1 T^<-(y^Yy^ -fit^m j^mSi 

12 2 ®g • fe^^t^ffliUmm 

2 0 1. 1 2 0 3 tt^U>'X*»f>©Alt5fe 
2 0 2 mi3t^:/yXA 

2 0 3. 1 2 0 1 7^7- 

2 04 miRW^ 

2 0 5 miSi§3t 

20 6 Bl3t^^y^A«^S 

20 7 ^13t^^yXAOS 

20 8 a^T^^yT" 

2 0 9 B2 7t^>^ilXi. 

210 fijSfi:^5^RW^-r^n^-;/^5 7- 

211 B2SW3t 

212 S2@ii7t 

213 B2)t#yyXA(OE 

214 ^23t^yyXi.OB 

2 1 5. 1 2 0 2 #^!ai|R7>r7b^ 

216 B3 3t^yyxi^ 

3 0 1 
3 0 2 

30 3 fi^^yW:? 
6 0 1. 6 0 2 

603. 604. 701 -tyl' 
8 0 1 ±)\^i^&M^m.:^^- 

110 4 fefife^S^^^^ 
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